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JOB COVPLETI ON REPORT

State of: | daho Nane: River & Stream | nvestigations
Proj ect No. F-71-R- 12 Title: Portneuf River Assessnent
Subpr oj ect : 11 Peri od Covered: May 1986 to May 1988
Job No. 4

ABSTRACT

Sedi ment | evel s varied between transects on the upper Portneuf River
showi ng possi bl e evidence of the effect macrophytes exert on sedi nment
transport. For the period June through Septenber 1986, transect D
consistently had the greatest |evel of accum ated sedi nment. For the
period July through Cctober 1987, transect A sedinent |evels increased
whil e those of transect D decreased. Average sedi nent depth for the study
was 7.7 cm

Di ptera was the nost nunerous taxon in the benthos, accounting for
49.5% of the total abundance. It was followed by two species of
Epherneroptera (20.5% and several Trichoptera species, with Helicopsyche
borealis the nost abundant. Invertebrate densities declined overall in 1987
as conpared to those ,f 1986. Values ranged from 133 organi sms/nf in 1987
to 76,400 organisns/min 1986. Species richness at transect A ranged from
8 species in June 1986 to 25 in August 1986. Drift was al so reduced in 1988
as conpared to sanples collected in 1979.

The aquatic herbicide, xylene, was lethal to test organisns at a
di stance of 7 km downstream of the injection site. The herbici de was not
detected in the Portneuf River downstream of the application site in the
Por t neuf - Mar sh Val | ey Canal

More than fifty wild rainbow trout redds were | ocated bel ow t he
Anderson Bridge area. Lesser nunbers were noted at the Sl aughterhouse and
Pebbl e Bridge sites. Spawning areas were associ ated with m d-channel
i sl ands.

A total of 2153 fish were collected by electrofishing selected river
sections. WId rainbow trout accounted for 67% of the total with cutthroat
24% A total of 498 sexually mature wild rai nbow trout were collected; 58%
fermal es and 42% nal es. Mal es preceeded fenal es in readi ness to spawn.

McNeil core results of fine sedinents |ess than 6.3 mmranged from
32.9% at the Anderson Bridge site to 88.7% at the Broxon Bridge site.
Sedi ment levels increased within the redds over a four week period. Enbryo
survival was found by exami nation of two redds each fromthe Sl aughterhouse
and Anderson Bridge sites. A total of 417 eggs were collected at the two
sites; 146 renmined alive (35% and 271 dead (65%.



I NTRODUCTI ON

The Portneuf River upstream of the town of Lava Hot Springs in Bannock
and Cari bou Counties (Fig. 1) was until recently considered a 'blue ribbon
trout stream by the |daho Departnent Fish and Gane supporting an excel |l ent
wild trout popul ation. Public perceptions of the river's deterioration
pronpted initiation of this study in January 1986. This research begins the
assessment of current physical conditions of the river in selected
| ocations. Biota, including fishes and aquati c nacroinvertebrates, were al so
sanpl ed. Additionally, Idaho Departnent of Fish and Game Region 5 personnel
requested that two other areas of concern be addressed.

The first was to repeat an aquatic herbicide evaluation performed by
Regi onal Fi sheries Manager John Heinmer in July 1973. The owners of the
Port neuf-Marsh Vally Canal treat the waterway with an aquatic herbi cide,
xylene. Their intent is to mnimze the aquatic plant growm h along the cana
sides and bottom The plants are thought to i npede the waters progress
downstream increasing water loss via infiltration. Public concerns were
that significant nunbers of gane fish, particularly rainbow trout, were
bei ng poisoned in the canal. Also there was the potential that significant
amounts of xyl ene mght be reaching the main river.

The second was to establish the extent of spawni ng by rainbow trout
(Sal nb gairdneri) and cutthroat trout (S. clarki) in the upper
portion of the river. The hope was that spawning areas could be found and
possi bly protected. This portion of the study was nade in January through
April 1987.

OBJECTI VES

The overall project objective was to eval uate sedi ment as a possible
factor limting trout populations in the upper Portneuf River. Specific
obj ectives were to:

1. Estimate the amount of sedi ment being deposited annually within the
river channel in the first 5 kmof river downstreamfromthe
Por t neuf - Marsh Val | ey Canal

2. Assess the extent to which suspended sediments are being trapped and
retai ned by aquatic nmacrophytes.

3. Det er mi ne whet her speci es conposition and/ or abundance of aquatic
macr oi nvert ebrates have changed since the the study of Mnshall and
Andrews (1973) on benthos and that of Frazier (1979) on drift.
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4. Determ ne species conposition and abundance of aquatic
macroi nvertebrates at sites of differing | evels of sedinentation.

5. Assess the extent of reproduction of rainbow and cutthroat trout
resulting from mai nstem spawni ng.

DESCRI PTI ON OF STUDY SI TES

Sedi nent. I nvertebrate, and Macrophyte Eval uation

The MIlward site is located 15.8 km bel ow Chesterfield Reservoir
ext endi ng downriver 450 m (Figure 2). Substrate varies from highly enbedded
cobble to areas of fine silts. Proceeding downriver, the macrophyte beds
decrease in size and frequency, from m xed beds of water cress (Rorripa
nasturtium aquaticum, crisp pondweed (Potanpgeton crispus), Sago pondweed
(P. pectinatus), and buttercup (Ranunculus spp.). Riparian vegetation
consi sts of bluegrass (Poa spp.), wheatgrass (Agropyron spp.), rush (Juncus
spp.), sedge (Carex rostrata), dock (Runex spp.) and several thistle species
(J. Freedman, personal comunication).

The Pebble Creek site is |located approxi mately 2.5 km downriver of the
MIllward site. Extensive riparian and aquatic vegetation is evident here.
W1l ow stands are particularly dense in this area. Macrophyte conposition
and abundance are conparable to the MIIward site. No channe
characteristics were nmeasured at this site

Invertebrate drift sanples were taken at a point 70 m bel ow Pebbl e
Bridge and at a site 30 mbelow the "Utah Bridge" |ocation, an abandoned
county bridge 14.5 km downriver from Chesterfield Reservoir

Xyl ene Eval uati on

Five study sites were selected for the xylene investgation. Four were
| ocated al ong the Portneuf-Marsh Valley Canal and the fifth along the nain
river channel at Utah Bridge at river kiloneter 104.6 (Figure 2).

Site A was located 1.6 km downriver of Chesterfield Reservoir
substrate consists of |oosely packed gravels and silt. Narrow beds of
ni xed Sago pondweed and the filamentous green al gae O adophora gl onerato
occur near the banks (Mnshall and Andrews 1973). Due to past (and possibly
present) canal nmintenance practices, riparian vegatation is linmted to
bunch grasses. The area is fenced to limt grazing al ong the banks.

Site B was | ocated 214 mdownriver of the Chesterfield LDS Church Road
Bridge (6.4 km bel ow Chesterfield Reservoir) at an elevation of 1622 m
Substrate conposition and aquatic and riparian vegetation are conparable to
the Chesterfield site. This area is also fenced.
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Site C was |ocated 300 mupriver fromthe Kelly Road Bridge (12.5 km
bel ow Chesterfield Reservoir) above the confluence of the canal and the
mai n stem of the Portneuf River The substrate appears to contain nore fine
sedi nents and is nore conpacted. C unps of Sago pondweed are found in
deposi tional areas behind | arge rocks and at the point of bars. Lush
grasses and various forbs nake up the riparian vegetation despite the fact
that this area is routinely grazed.

Site Dis located 60 mdownriver of the Kelly Road Bridge (12.9 km
bel ow Chesterfiel d Reservoir). Mcrophyte conposition and abundance is
conparable to site C

Site Eis located at Utah Bridge, 14.5 km downriver of Chesterfield
Reservior. The substrate varies from highly enbedded cobble to areas of
fine silts. Macrophyte conposition and abundance are conparable to the
Mllward site.

Spawni ng Activity

The section of the upper Portneuf River included in this study extends
fromthe Steel Bridge on Chesterfield Road to Synons Bridge, a distance of
16.9 km Wthin this area the river was divided into eight study sections
ranging froml1l.1 to 4.3 km in length. Al sections excluding MIlward and
Sl aught er house begin at the naned bridges. The MIIward section extends
fromthe upstream &to MIlward property line to the H way Line Co.
bui | di ngs. The Sl aught erhouse section begins on the Mchael Ellison
property 100 m downstream of the dirt access road above the |arge
river bend (Figure 3, Table 1).

METHCDS

Sedinent. |l nvertebrate, and Macrophyte Eval uation

Sedi nent Deposition and Retention

To estimate sedi nent deposition bel ow the Portneuf-Mrsh Vall ey Canal
transect lines were established followi ng the procedures of Platts,
Megahan, and M nshall (1973). Single line transects were used at each
| ocation. Sites were selected with the intent of pair-w se conparisons of
data, i.e., transect A vs. transect C, transect B vs transect D. Metal
posts were driven into the banks at the high water mark to serve as the
endpoi nt of the transect. A netal cable marked at 0.5 mintervals was
stretched taut between the two end-points to provide neasurenent of
hori zontal distance of the channel. Sedinent depth was determ ned by
pushing the end of a nmeter stick into the substrate to the point where
downwar d progress stopped. Water velocity was neasured using a Marsh-
McBi rney Model 201 velocity meter. Macrophyte |ocation and area covered at
the intersection with the transect were recorded.
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Tabl e 1. El ectrofishing sections for the upper Portneuf River, spring 1987.

Secti ons Ri ver kil ometer Length (km Gradient (%
Steel Bridge 112.2 2.9 0.3
Ut ah Bridge 109. 3 1.8 0.3
M| I ward 107.5 1.1 0.3
Lime Kiln 106. 4 1.5 0.3
Pebbl e Bridge 104.9 1.1 0.3
Sl aught er house 103. 8 2.1 1.0
Ander son 101.7 4.3 0.6
Bri dge

Br oxon 97. 4 2.1 0.3
Bri dge




Macr oi nvertebrate Conposition. Density. and Abundance

At the MIlward site, aquatic nmacroinvertebrates froml ocations
differing in levels of sedinmentation were collected during the study
period. A nodified Hess net with a mesh size of 0.24 mmwas used to coll ect
guantative sanpl es of benthic organi sns. The area encl osed by the net
neasured 0.06m . The substrate was stirred to a depth of 12 cm Sanples
were made at predeterm ned di stances upriver of the individual transect
lines to avoid disruption of the transect area. For each successive
sanmpling period, the collection points were noved upstream a prescribed
di stance to elininate repeat sanpling of an area. Three sanpl es per
transect were collected during a sanpling period, except at transect D
where five were taken. Sanpling alternated between erosional and
deposi tional areas. Sanples were preserved in 3% formalin solution and
returned to the lab. Subsanpling was undertaken for sanpl es containing
| arge nunbers of organisns (Waters 1969). Taxa were indentified to the
| owest feasible | evel (usually genus). Transects were sanpled at two week
intervals in June and July and nont hly August through Novenber 1986.

Mont hly sanples were taken in January, March, April and July through
Oct ober 1987.

The Pebble Creek site identified by Mnshall and Andrews in their 1972
study (in the main stemat the nouth of Pebble Creek) was sanmpled on 31 July
and 28 Cctober 1986, 1 Feburary and 14 July 1987. This sanpling
frequency follows the 1972 study protocol. Five Hess net |ocations roughly
equal | y spaced across the channel were sanpl ed.

Invertebrate drift was collected in May through July of 1988 to
correspond with simlar data collected by Frazier in 1979. During each of
two month-l1ong intervals (26 May to 22 June and 24 June to 24 July), two 15
by 30 cmnets with 250 um nesh were set for 10 minutes at 2-hour intervazls
from 0900 to 2100 hours Pacific Daylight Tine. Data from each nonth-Iong
interval were pooled to represent nunbers of invertebtates captured in the
130 n? of water filtered at each site (Utah and Pebbl e Bridges).

A Ryan- Peabody recordi ng thernograph was installed at Transect D on
July 2. A water level staff gauge was attached to the thernograph anchor
post .

Xyl ene Eval uati on

Ten fingerling rainbow trout (88 per kilogram were placed in a single
m nnow trap at each of the five sites. The traps neasured approxi mately 41
cmlong and 21 cmin diameter with two funnel ed ends. A kick net was used
to collect a group of nacroinvertebrates fromthe canal substrate. These
were placed in metal can having both ends covered with 0.039 mm nmesh. The
cans neasured 17 cmin length and 15 cmin dianeter. The cans were secured
to the channel bottom by attachnent to rebar diven into the substate. Care
was taken to position the animals in areas of the greatest depth and
noderate to |l ow velocities. The |ive boxes were positioned on July 15.



Water sanples collected in 100 mM anber screw top bottles were taken
at approximately one hour intervals at each site. Two sanples were taken
per interval, one just below the water surface the, other at one-half the
total water depth. The samples bottle were inediately placed in iced
cooler to avoid |l oss of the volatile xylene. The sanpl es were anal yzed by
John Knutson at Coul d Semi conductor Inc. in Pocatello: A mass spectroneter
capabl e of detecting 1-2 parts per billion was used to anal yze the sanpl es.
The live boxes were retrieved and any nortalities were noted at each
i nterval .

Spawni ng Activity

To evaluate the extent of spawning substrate available, the river
was floated twice in a drift boat. Areas of apparently suitable substrate
were recorded and later monitored for signs of spawning activities. Wen
observed, redd | ocations were al so noted.

The i ndividual sections were sanpled twi ce during the period (Table 2)
using an alum numdrift boat equipped with el ectrofishing gear. Gear used
i ncl uded a 5000 watt generator, Coffelt variable voltage pul sator (VVP-15),
and a single fixed boomelectrode. The hull of the boat served as the
cat hode for pul sed DC operati on.

Spawni ng readi ness of fish collected was assessed by external
exam nation. The follow ng i ndex was appli ed:
Condition 1. no external sexual characteristics (juveniles)
Condition 2. fish can be sexed visually but w thout the obvious
features noted bel ow

Condition 3. definite signs of maturation: i.e., females with swollen
abdonens, elongated anal fins, swollen vents and nal es
with kype jaws and darkened body col or. These fish will
nost likely spawn within two to three weeks:

Condition 4. mlt or eggs could be extruded - fish ripe.

To eval uate novenents, trout larger than 150 mm were fin-clipped using
bat ch marks. Upon recapture, individuals were tagged with jaw tags.
Hat chery trout were not marked.

To assess fine sedinent quantities present, fifteen MNeil cores were
taken both in the general area and within several identified redds to
depths of 15 cm On January 31 within the MIlward section:

1. a single core along a transect line established by T. Burton

(USFS) and D. Schill (IDFG for a USFS- GAWS assessnent,
2. a single core 50 m downstream near the west bank of the m d-channel
i sl and.

On February 1 within the Sl aughterhouse section, inmediately bel ow the
Sl aught er house

1. two cores froma snall side channel along the west bank,

2. asingle core fromthe main channel inmediately below a gravel bar.

10



Table 2. Hectrofishing sections, sanpling dates, associated batch marks and
recaptures for the upper Portneuf River, spring 1987.

Sect i ons Bat ch marks Nunber Sanpl i ng dates
(M (¢ (R) 1st 2nd

St eel Bridge anal clip 274 ~310 30 Feb. 12 March

Ut ah Bridge dorsal punch 79 93 2 Jan. 31 March 3

M Il ward ri ght pectoral clip March 3

Linme Kiln left pelvic clip March 3

Pebbl e Bridge m d caudal punch 122 109 5 Jan. 31 March 3

Sl aught er house bott om caudal punch 201 159 10 Feb. 7 Mar ch

Ander son top caudal punch 195 256 12 Feb. 8 Mar ch

Bri dge

Tot al 871 927 59

Br oxon* dorsal punch 64 3 Feb. 8

Bri dge

* = section not resanpl ed

11



Cores were taken at four separate |ocations on February 26:

1. approximately 0.8 km below the Steel Bridge in a riffle area,

2. imediately downstream of the Slaughterhouse in the main river
channel

3. 0.5 kmupstream of the Anderson Bridge in the previously identified
Spawni ng area

4. imedi ately downstream of the Broxon Bridge in a previously
i dentified spawni ng ar ea.

Core sanpl es were wet-seived and the percent by weight of fines |ess
than 6.3 mmin dianmeter was recorded.

To nonitor suspected changes in the amount of percent fines within the
redd, wooden boxes (26.5 cmsquare x 5 cm deep) were positioned open side
up in selected redds. Four boxes per site were |located in the Broxon
Bri dge, Anderson Bridge and Sl aught erhouse sections in identified spawni ng
areas. The boxes were filled with | ocal substrate containing the average
percentage fines calculated for each site fromthe MNeil cores sanples. A
singl e box fromeach site was recovered each week. The percent fines |ess
than 6.3 mm present was conpared to the McNeil core average for that site.

Gradi ent at each |location was nmeasured with a stadiumrod and | evel .

RESULTS AND DI SCUSSI ON

Sedinment. Invertebrate, and Macrophyte Eval uation

Sedi nent Deposition and Retention

Sedi mentation | evels varied between transects, show ng possible

evi dence of the effect nacrophytes exert on sedinment transport. For the
peri od June through Septenber 1986, sedi nent depths for transects A B, and
C were quite simlar (Tables 3-6, Figure 4). Transect D had consistently
hi gher val ues. The second consecutive period was July through Cctober 1987,
during which depths of transect D decreased while those of transect A
increased. In contrast to the sumer of 1986 when transect D had extensive
aquati c nmacrophyte beds; the beds were nuch reduced in 1987. The average
sedi nent depth fromall transects through the entire study was 7.7 cm

The amount of nmaterial that is being deposited downriver of the cana
appears to be a small portion of total sedinment transport. |If values are
extrapolated to provide a 7.7 cmthick [ ayer of sediment covering the 5.1 km
di stance downstreamfrom Kelly Bridge, a total of 19,250 kg/yr of
materi al s woul d be deposited. This val ue conpares to Hoover's (1985)
estimate of 7,258 kg/day noving under Kelly Bridge during the nonth of
Sept enber .

12



Table 3. Channel characteristics of transect A on the upper Portneuf R ver,
1986-87, standard deviation : (SD).
Mean Mean Mean Sanpl e
Wat er Sedi nent Water Velocity Size
Dat e Dept)h(cm ( SD) Depth(cm (SD) (ft/sec) (SD (N
June 18.7 (4.8) 1.1 (2.3) 1.1 (.4 81
Aug. 36.3  (7.7) 1.4 (1.7) 1.4 (.7) 87
Sept . 40.7 (8.0 1.6 (2.6) 1.2 (.8) 87
Cet . 28.1 (6.9) 2.7 (3.8) 1.0 (.8) 85
March 19.4 (5.8) 2.4 (3.2) 1.3 (.5) 84
Apri | 19.8 (6.2) 2.5 (3.1) 1.2 (.6) 85
Aug. 46.0 (9.1) 57 (6.0) 7 (.6) 179
Sept . 36.7 (7.6) 4.9 (5.1) 88
Cet . 22.8 (7.2 4.6 (4.4) .8 (.6) 86

13



Table 4. Channel characteristics of transect B on the upper Portneuf R ver,
1987, standard deviation : (SD).

Mean Mean Mean Sanpl e

Wat er Sedi nent Water Velocity Si ze
Dat e Depth(cm) (SD) Depth(cm) (SD) (ft/sec) (SD (N)
June 35.9 (13.2) 2.9 (4.6) .9 (.8) 59
July 45.8 (14.5) 2.4 (5.3) 1.0 (.6) 171
Aug. 54.2 (18.6) 3.8 (5.8) 1.0 (.7) 67
Sept . 58.5 (19.9) 3.8 (6.4) 1.1 (2.1 62
Cct . 46.9 (15.3) 3.5 (5.4) .7 (.5) 58
Mar ch 36.0 (15.1) 5.3 (6.9) .9 (.4) 56
April 35.7 (16.6) 7.2 (7.8) 7 (.4) 57
July 55.9 (12.5) 10.8 (10.1) .7 (.6) 63
Aug. 50.5 (20.1) 10.2 (8.6) .5 (.9 121
Sept . 46.1 (17.8) 10.4  (7.9) 60
Qct . 40.0 ' (17.86) 12.0 (7.5) .5 (.4) 59
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Tabl e 5. Channel

characteristics of transect C on the upper Portneuf R ver,

1986-87, standard deviation : (SD).
Mean Mean Mean Sanpl e
Wat er Sedi ment Water Velocity Si ze
Dept h(cn) (SD) Dept h(cm (SD) (ft/sec) (SD) (N)
Dat e
June 21.7 (7.1) 1.0 (1.7) 1.1 (.6) 66
July 32.2 (8.0) 1.0 (2.0) 1.4 (1.9 206
Aug. 45.3 (9. 4) 2.2 (3.5) 1.3 (.9) 70
Sept . 50.3 (9.3) 1.9 (2.8) 1.0 (1.0) 70
Cct . 34.9 (8.2) 2.4 (2.4) 9 (.9 70
Mar ch 26.2 (8.7) 2.7 (3.9 1.3 (.4) 69
Apri | 26.4 (8.2) 2.7 (4.1) 1.1 (.5) 69
July 50.5 (7.9) 3.9 (4.9 1.0 (.9 69
Aug. 51.6 (7.9) 4.6 (5.5) 6 (.6) 142
Sept. 41.8 (6.1) 3.2 (4.7) -- -- 70
Cet . 36.4 (7.8) 6.7 (5.4) .5 (.3) 71
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Table 6. Channel characteristics of transect D on the upper Portneuf R ver,
1986-87, standard deviation : (SD).

Mean Mean Mean Sanpl e

Wat er Sedi ment Water Velocity Size
Dat e Dept h(cm) ( SD) Dept h(cm (SD) (ft/sec) (SD (N)
June 25.6 (12.3) 9.3  (11.6) 7 (.8) 83
July 35.0 (12.8) 8.5 (10.8) .8 (1.1 255
Aug. 50.3 (16.4) 7.8 (9.0) 8 (.8) 92
Sept . 55.0 (17.8) 8.1 (9.3) 7 (.9) 88
Cot . 43.6  (12.4) 8.6 (8.8) .5 (.6) 85
Mar ch 17.9 (8.8) 7.1 (7.4) 1.3 (.7) 86
Apri | 17.0 (7.8) 5.9 (6.4) 1.2 (.7 86
July 26.7 (8.2) 6.1 (5.9) 1.3 (.9) 85
Aug. 33.9  (8.3) 6.2 (6.4) .8 (.8 170
Sept . 27.7  (8.2) 5.9  (5.6) .- -- 85
ot 26.7 (7.8) 8.3 (6.2) 6 (.6 85
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Figure 4. Average sediment depth along transects at the Millward study site,

upper Portneuf River, 1986-1987.
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Current velocity and water depth reported by Mnshall and Andrews
(1973) at their Station 1 (at the nmouth of Pebble Creek) averaged 52 cni sec
wat er depth fromthe MIlward study site for this study averaged 25 cni sec
and 35.3 cm

Macroi nvertebrate Convosition. Density. and R chness

D ptera was the nbst nunerous taxon collected in benthos sanpling,
accounting for 49.5 % of total abundance. The fami |y Chironom dae
conpri sed 80% of the true flies collected. Epheneroptera was next,
accounting for 20.5% of total abundance. The species Tricorythodes m nutus
and Ephenerella inernmis were the nbst numerous epheneropterans.
Trichoptera was third in order of total abundance at 14% and a single
speci es Helicopsyche borealis accounted for 78% of the total. The annelid
worm Tubi fex sp., snails Amicola, Lymaea and Physa and the clanms Pisidium
and Sphaeriumwere al so conrmonly coll ected (Figures 5-8).

Invertebrate densities were greatly reduced in the 1987 benthic sanpl es
fromall transects and habiats as conpared to 1986 coll ections. Val ues
ranged from 133 organisns/nf at transect C on 16 July 1987 to 76, 400
organi sns/nf at transect D on 27 June 1286 (Tables 7-10). Average density
fromall sanples was 16, 392 organi sns/ m. Species richness val ues ranged
from8 total taxa at transect A on 17 June 1986 to 25 total taxa at transect
A on 8 Aug 1986. An expected inverse rel ationship between density and
ri chness was not evident.

Invertebrate drift collected in 1988 also showed a distinct reduction
in diversity and abundance from that collected in 1979 (Table 11). As few
as 14 and as nany as 26 taxa had been collected in 1979; this dropped to 5-

7 taxa in 1988. Nunbers of drifting invertebrates declined drastically in
all but one instance.

Average water tenperatures at Station 2 during the periods Septenber
25 through Decenber 4, 1969, ranged from4.4 to 15.6 C and on April 8
t hrough June 18, 1970, ranged from 7.7 to 25.6 C. Water tenperatures from
the MIlIward site on Septenber 25 through Decenber 4, 1986, ranged from 3.5
to 17.8 C and on April 1 through June 30, 1987, ranged from9.3 to 17.0 C

(Figure 9).

Xyl ene Eval uati on

Her bi ci de treatnent of the Portneuf-Mirsh Valley Canal began at 0930
PDT on 15 July 1986. A fifty-five gallon drum of xylene was punped into
the canal below the outlet of Chesterfield Reservoir, 1.6 upstreamof site
A. Canal discharge was reduced to 25 cfs just prior to the treatnent.
Di scharge was increased to 105 cfs at 1430. No attenpt was made to
noderate the abrupt changes in discharge

Al fish and macroi nvertebrates were killed at sites A and B within
two hours of the treatnent (Table 12). No nortalities of either fish or
macr oi nvertebrates were evident within twel ve hours downstream Traces of
xyl ene were detected only at sites A and B
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Table 7. Density (nunber/neter? and richness (total nunber of taxa) of
nmacroi nvertebrates at transect A, 1986-1987.
Sanpl e
Dat e Nunber E/ D Density Ri chness

10 Jun 1986 8 E 4,617 14
17 Jun 1986 6 E D 16, 583 8
8 Aug 1986 1 E 16, 883 21
2 E 16, 550 25
4 E 22,717 22
22 Aug 1986 4 D 13, 200 13
16 Jul 1987 5 E 8, 933 9
20 Aug 1987 1 E 10, 800 6
21 Cct 1987 6 D 500 6

*

E : Erosional site

D : Depositional

site
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Tabl e 8. Density (number/meter?) and richness (total nunber of taxa) of

macr oi nvertebrates at transect B, 1986-1987.

Sanpl e
Dat e Number E/ D* Density Ri chness
17 Jun 1986 6 D 16, 415 10
25 Jul 1986 1 E 6, 933 14
3 D 49, 717 10
5 D 12, 783 15
8 Aug 1986 2 E 11, 833 17
5 D 22,717 18
11 Qct 1986 1 E 17,783 17
3 E 11, 500 17
4 D 16, 150 9

* E: Erosional site
D : Depositional site
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Table 9. Density (nunber/neter? and richness (total nunber of taxa) of
nmacroi nvertebrates at transect C, 1986-1987.

Sampl e
Dat e Nunber E/D Density Ri chness
8 Aug 1986 4 E 13, 950 17
5 D 28, 117 16
7 Jul 1987 2 133 4
20 Aug 1987 6 E 283 S)

*E : Erosional site
D : Depositional site
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Tabl e 10. Density (nunber/neter?) and richness (total nunber of taxa) of
macroi nvertebrates at transect D, 1986-1987.

Sampl e
Dat e Nunber E/ D Density Ri chness
11 Jun 1986 1 E 16, 350 13
4 D 8, 000 12
27 Jun 1986 3 E 29, 967 24
7 D 76, 400 18
8 Aug 1986 1 E 20, 983 17
5 D 15, 417 18
6 E 11, 117 21
11 COct 1986 3 E 21, 567 19
7 D 33,733 20
16 Jul 1987 6 D 2,667 7

* E: Erosional site
D : Depositional site
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Table 11. Invertebrate drift collected from 130 n3 water sanples fromthe Utah Bridge and
Pebbl e Bridge stations on the Portneuf River during 1979 and 1988.

Ut ah Bri dae
26 Mav-23 Jun 24 Jun- 20 Jul

Pebbl e Bri dge

26 Mav-23 Jun 24 Jun-20 Jul

Taxon 1979 1988 1979 1988 1579 1988 1979 1988
Trichoptera
Hel i copsychi dae: Hel i copsyche 4 0 3 0 12 0 1 0
Brachycentridae: Brachvcentrus 3 0 1 0 5 2 1 0
Ami ocentrus 7 0 10 0 48 0 0 0
Lepi dost omat i dae: Lepi dost ona 0 0 0 0 62 0 0 0
Hydroptilidae 0 0 1 0 0 0 0 0
Di ptera
Chironom dae 43 81 118 69 28 56 89 131
Si mul i dae: Si mulium 4 0 11 0 4 0 3 0
Ti pul i daesTi pul a 1 0 0 0 1 0 0 0
Ephydri dae 0 0 1 0 0 0 0 0
Ephemer optera
Ephenmerel | i dae: Ephemerel | a 498 18 72 3 100 15 11 2
Baeti dae: Baeti s 23 15 10 4 9 5 2 2
Lept ophl ebi i dae: Par al ept ophl ebi a 25 0 4 0 8 0 0 0
Tricorythidae: Tricorythodes 1 0 6 0 0 0 1 0
Col eoptera
El m dae: Onti oservus 4 0 3 0 3 1 0 0
Hal i pl i dae: Hal i pl us 1 0 1 0 1 0 0 0
Dyti sci dae: Dyti scus 1 0 1 0 0 0 0 0
Hymenoptera
Form ci dae 3 0 3 0 1 0 1 0
Homopt er a
Aphi dae 2 0 1 0 0 0 3 0
Pl ecoptera
Perl odi dae: | soperl a 5 0 2 0 1 0 1 0
Chl oroperlidae: Al l operla 0 0 0 0 1 0 0 0
Hem ptera
Cori xi dae 1 0 2 1 5 0 2 0
Odonat a
Coenagri oni dae: Hvponeur a 0 0 0 0 1 0 0 0
Mol | usca
Pl anor bi dae: Gvr aul us 15 0 3 0 4 0 3 0
Physi dae: Phvsa 6 0 29 1 6 0 6 1
Hydr obi i dae: Ami col a 0 0 5 0 4 0 0 0
Lymei dae: Lymmea 1 0 1 0 0 0 0 0
Arachni da
Hydr acarina 3 0 5 0 1 0 0 1
Cl adocer a
Daphni dae 1191 36 0 0 10 2 0 1
Anmp hi poda
Talitridae: Hvallella 0 3 4 0 1 2 0 1
Gammar i dae: Gammar us 0 1 1 0 0 0 0 0
Annel i da
Tubi ficidae 0 0 2 0 1 0 3 0
Tot al 1842 152 303 78 317 83 127 139
Number of taxa 22 6 26 5 24 7 14 7

27



TEMPERATURES (C)

L T T S e ey T R R e T e T TR e e T

JULB6 AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUGS7
DATES

Figure 9. Maximum and minimum water temperatures recorded at the Millward
study site, July 1986 through September 1987.
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Tabl e 12. Macroinvertebrates present at xylene monitoring sites,

Marsh Vall ey canal, 15 July 1986.

Por t neuf -

Taxon A

Col eptera
Dystici dae: Agabus sp.

El m dae: sp.
Oot i oservus

Di ptera
Rhagi oni dae: At heri x variegata

Chi roni m dae
Si mul i dae: Si mul i um sp.

Ti pul i dae: Ti pul a sp.

Ephemer optera
Baeti dae: Baetis sp.

Ephenmerel | i dae: Ephenerella inerm s

Hept ageni i dae
Tricorythidae: Tricorythodes m nunti us

Hem ptera
Cori xi dae: Hesper ocori na sp.

Odonat a
Gonphi dae: Ophi ogonphus sp.

Coenagrioni dae

Pl ecoptera
Per| odi dae: | soperla mornona

Trichoptera
Brachycentri dae: Am nocentrus sp.
Brachycentrus Sp.
Hel i copsychi dae: Hel i ocopsyche borealis

Hydr opsychi dae: Hydr opsyche sp.

Hydroptilidae
Lepi dost omat i dae: Lepi dostoma sp.

Hapl ot axi dae
Tubi ficidae: Tubi fex sp.

Phar yngobdel | i da
Er pobdel | i dae: Er pobdel l a sp.

Hel obdel | a sp.

Anphi poda
Talitridae:Hyallella azeteca

Ganmmar i dae: Ganmarus | acustris

Mesogastropoda
Hydr obi i dae: Ami col a sp.

Basommat ophor a
Pl anor bi dae: Gyraul us

Physi dae: Phvsa anpul | acea

Sphaeriidae: Pisidium sp.

Sphaeri um sul cat um

Nemat oda

Tricl adi dae
Pl anari dae: Dugesi a
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The herbicide concentration was sufficient to kill the test organisns
within 7 kmof the application site. At greater distances the xyl ene was
so dilute that it was undetectable. Local concerns that the herbicide is
reaching the Portneuf River 12.1 km downstream of the application site
appear to be unfounded.

Spawni ng Activity

Redd Locati ons

More than fifty redds were | ocated al ong both sides of a m d-channel
i sland i medi ately above the Anderson Bridge within the Sl aughterhouse
section. This area was by far the nost productive site, and redds nay have
been superinposed on each other at the Anderson Bridge site. Sone thirty
redds were noted at the Broxon Bridge, also associated with a m d-channe
i sland. The only other area of any redd concentration was just below a
| arge spring entering along the west bank m dway between the Sl aughterhouse
and Anderson Bridge where approxi nately ten redds were noted. Isol ated
redds were found infrequently from Pebbl e Bridge downstream These sites
contained fromone to three redds and probably represented | ess than
fifteen total. Only two redds were | ocated between Steel Bridge and Pebbl e
Bri dge.

The two areas of concentrated spawning activity were associated with
m d-streamislands, resulting in increased velocities. The gradient
profile through these areas was steepened as conpared to the other sections
(Figure 10), resulting in |less deposited fine sedinments.

Rai nbow Trout Popul ati on

A total of 2153 fish were collected. WId rai nbow trout accounted for
67% and cutthroat trout 24% (Table 13).

A regression of scale radius against total body |ength was used to
back-cal cul ate average fish lengths (Table 14). G ouped | ength-frequency
distribution are presented in Figure 11. Distributions for individua
sections are shown in Figures 12 through 24. Size of younger fish nay be
af fected by out -novenent of age 0 and | fish from Pebble G eek. Sanpling
in Pebble Creek near its nouth in Novenber and Decenber 1986 indicated
substantial nunbers of trout in the 80-100 mm si ze category.

A total of 498 mature wild rainbow trout was collected through the
sampling period. The sex ratio was roughly equal, with females the
majority (58% for the second sanpling (Table 15). The Anderson Bridge
section produced the |argest nunbers of mature individuals (161) foll owed
by the Slaughterhouse (102) and Pebble Bridge (86) sections.

Maturity or readiness to spawn varied with the collection period. In
period |, January through March 10, the majority of nales (80% were
condition 4 (.ripe) while the females remained in condition 3(62% . During
period I'l, March 10 through April 10, the males remained in condition 4
(61% while the femal es progressed to condition S or spent. The length -
frequency distribution of the spawners (Figures 25 and 26) indicates
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Table 13. Total nunbers of rainbow trout collected by el ectrofishing
t he upper Portneuf River, spring 1987.

Total nunbers Percent of total
W1 d rai nbow trout 1450 67
Hat chery rai nbow trout 132 6
Cutt hroat trout 515 24
RB/ CT hybrid 40 2
CT/RB hybrid 16 1
Total fish 2153 100
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Tabl e 14. Aver age back-cal cul ated | engt hs of rainbow trout collected i n upper
Portneuf River in spring 1986 and conpari son with 1978 dat a.

Cal cul ated length at end of grow ng season

Age at capture Nunber 1 2 3- 4 5

I 59 126

[ 39 126 220

111 19 118 206 295

|V 6 119 208 293 373

\V; 3 126 190 273 330 404

All 126 125 214 292 358 404

W | kosz, 1978 61 130 196 276 371 -
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Figure 1l4.
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Figure 18.
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Figure 20.
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Figure 22. Length frequencies of rainbow trout captured on 7 February 1987
by electrofishing of Anderson Bridge section, Portneuf River.
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. Figure 23.
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Figure 24.
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Tabl e 15. Percentage of mature wild rainbow trout collected by el ectrofishing
t he upper Portneuf River on 10 March 1987 and 10 April 1987 .

Spawni ng Percent mal es, Percent femal es

Condi tion

| ndex Mar ch Apri | Mar ch April
#2 0 0 21 4
#3 18 0 62 2
#4 80 61 14 13
Spent 2 39 3 82
Tot al 100 100 100 101
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simlarity of class representation for the Pebble Bridge section and bel ow.
As reported for sal nonids, the males achi eve spawning maturity prior to
the fenales and retain that condition | onger

Much | ess than one percent of the nmarked individuals were recaptured
fromany alternative sections and no net novenment to a particular |ocation
or direction was evident.

Fi ne Sedi nent i n Spawni ng Ar eas

McNeil cores results of fine sedinent |less than 6.3 nmranged from
88. 7% at the Broxon Bridge site to 32.9% at the Anderson Bridge site (Table
16). The Steel Bridge and Broxon Bridge sites showed the hi ghest percent
Il evels. The MIIward and Sl aught erhouse sites were internmediate, with the
Anderson Bridge site having the | owest values. At the Anderson Bridge site,
cores were taken both within the redd and fromthe surroundi ng substrate.

The benefits of redd construction appear to be very short |ived. At
all sites by the end of the fourth week the amount of fines within the
wooden boxes had reached or exceeded the initial levels. There was a short
period imredi ately after introduction of the boxes in which |evels of fine
sedi nents dropped. However, this probably is a result of the scouring
characteristics of the the boxes and not a characteristic of the substrate.

Enbryo survival was assessed by exam nation of two redds each fromthe
Sl aught erhouse and t he Anderson Bridge spawning areas on April 16. Atota
of 232 eggs were collected fromthe first Sl aughterhouse redd, of which 24
(109% were alive and 208 (90% dead. Sixty-nine eggs were collected from
the second redd, of which 18 (26% were alive and 51 (74% dead. None of
the collected eggs had reached the eyed stage.

A total of 98 eggs were collected fromthe first Anderson Bridge
redd, of which 88 (90% were alive and 10 (10% dead. All eggs were eyed
Ei ghteen eggs were collected fromthe second redd, of which 16 (89% were
alive and 2 (11% dead, none of these eggs were eyed. R sing water |evels
and increased turbidity precluded further collections.

Percent fines present in the gravels of the redd may not be a good
i ndi cator of egg survival. Chapnan and McLeod (1987) stress that without
detailed information of the redd's internal structure it is difficult to
rel ate percent fines to incubation and emergence. The |aboratory results
reported by Irving and Bjornn (1984) relating enbryo survival to grave
m xtures (Figure 27) may not applicable to natural conditions. An increase
of fine sedinment in the redd does affect survival, but the exact
rel ati onshi ps have not been established.
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Tabl e 16. Percent fine sedinent smaller than 6.3 mm in diameter in McNeil core
sanmples in the upper Portneuf River, spring 1987.
Sites Dat e Sanpl es from redd? %fines < 6.3 mm
Steel Bridge 2/ 26/ 87 NO 61.8
" " 53.2
MIllward (GAWS site) 1/ 31/ 87 NO 57.8
" 46. 2
Sl aught er house 2/ 1/ 87 NO 52.4
" " 41.1
" 41. 3
2/ 26/ 87 YES 35.4
“ « 32.9
Ander son Bri dge 2/ 26/ 87 YES 38.3
13 13 39. 1
. " 35.0
. " 36. 2
Broxon Bridge 2/ 26/ 87 YES 79.8
’ " 82. 2
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(from Irving and Bjornn, 1984). '
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Appendi x A Hectrofishing sections, mean | ength(mm, (standard devi ation),
and total nunber of fish collected on the upper Portneuf R ver,

spring 1987.

Rai nbow Tr out Cutt hroat Trout
Sections WIld Hat chery
Steel Bridge 285. (94.3), 279 301.4(48.2), 86 334.2(68.0), 201
Utah Bridge 281.1 (92.0), 117 273.8(24.0), 13 334.8(72.6),34
M| ward 241.6 (73.2),97 300.0(16.8),9 259.9(60.1),55
Lime Kiln 231.2 (82.4),85 291.2(22.3),4 276.2(67.3),31
Pebbl e Bri dge 269.7 (95.8),172 288.3(31.6), 10 295.8(72.5), 26
Sl aught er house 242.6(104. 8), 297 251.0(17.0), 3 265.5(59.6), 54
Ander son 282.9 (92.7), 346 301.2(41.7),8 277.8(72.4),87
Bri dge
Br oxon 312.8 (80.1),42 289.3(117.1),3 286.7(70.7), 18
Bri dge
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Appendi x B.  Percentages of mature nale wild rainbowtrout in selected
size intervals.

————————————— Total Length (mMm -----------.

Section N <200 200-320 - 320- 470 >470
Steel Bridge 23 17 48 35 0
Ut ah Bridge 14 7 86 7 0
M1 ward 6 17 67 0 17
Line Kiln 4 50 25 25 0
Pebbl e Bri dge 57 28 42 26 4
Sl aught er house 46 30 41 22 7
Ander son 75 25 41 33 0
Bri dge

Br. oxon 9 0 33 67 0
Bri dge
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Appendi x C  Percentages of mature fermale wild rai nbow trout in sel ected
size intervals.

------------- Total Length (mm -----------

Section N <200 200- 320 320-470 >470
Steel Bridge 55 16 35 44 20
U ah Bridge 11 82 18 0 0
M |iward 4 0 75 25 0
Lime Kiln 6 67 33 0 0
Pebbl e Bridge 29 21 61 14 4
Sl aught er house 56 42 35 22 2
Ander son 86 21 38 41 0
Bri dge

Br oxon 15 7 53 40 0
Bri dge
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Appendi x D

Met al

jaw tag information from upper

Port neuf River,

spring 1987.

Tag No. Trout Species Size(mm  Sex Mar k Dat e & Location Tagged
C 5502 Cut t hr oat 431 F Anal dip 3/ 29/ 87 St eel Bridge
C 5503 Cut t hr oat 411 Anal dip 3/ 29/ 87 Steel Bridge
C 5504 Cut t hr oat 411 Anal dip 3/ 29/ 87 Steel Bridge
C 5505 Cut t hr oat 438 Anal dip 3/ 29/ 87 Steel Bridge
C 5594 Cut troat 382 F  Top Caudal 3/ 17/ 87 Ander son Bri dge
C 5596 W1 d Rai nbow 391 F  Top Caudal 3/ 17/ 87 Ander son Bri dge
C 5597 W1 d Rai nbow 332 M Lo Caudal 3/ 17/ 87 Sl aught er house
C 5598 W1 d Rai nbow 494 M Dor sal 3/ 17/ 87 Br oxon Bri dge
C 5599 W1 d Rai nbow 448 F Lo Caudal 3/ 17/ 87 Sl aught er house
D 302 W1 d Rai nbow 162 Lo Caudal 3/ 17/ 87 Sl aught er house
F 1002 Wl d Rai nrow 263 Lo Caudal 3/ 17/ 87 Sl aught er house
F 1003 W1l d Rai nbow 215 M d Caudal 3/ 17/ 87 Pebbl e Bri dge
F 1004 Wl d Rai nbow 264 Lo Caudal 3/ 17/ 87 Sl aught er house
F 1005 Wl d Rai nbow 236 M d Caudal 3/ 17/ 87 Sl aught er house
F 1006 Wl d Rai nbow 230 Top Caudal 3/ 17/ 87 Ander son Bri dge
F 1007 W1 d Rai nbow 256 Anal dip 3/ 29/ 87 Steel Bridge
F 1009 Cut t hr oat 322 Anal dip 3/ 29/ 87 Steel Bridge
F 1043 W1 d Rai nbow 225 M Dor sal 3/ 17/ 87 Br oxon Bri dge
G 0302 W1 d Rai nbow 326 M Anal dip 3/ 29/ 87 Steel Bridge
G 0303 Cut t hr oat 342 Anal dip 3/ 29/ 87 Steel Bridge
G 0304 Cut t hr oat 375 Anal dip 3/ 29/ 87 Steel Bridge
G 0398 Cut t hr oat 295 F  Top Caudal 3/ 29/ 87 Ander son Bri dge
G 0399 W Id Rai nbow 251 Lo Caudal 3/ 17/ 87 Sl aught er house
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Appendi x E Popul ation estimates for individual

Ri ver, spring 1987

sections of the upper Portneuf

Secti ons Nunber “Popul ation 4 "95% C. |
Mar ked Recat ur ed Estimate (N)
Steel Bridge 274 30 2748 2066- 4103
Utah Bridge 79 2 2475 1287- 32,481
Pebbl e Bridge 122 5 2094 1219- 7461
Sl aught er house 201 10 2924 1888- 6481
Ander son 195 12 3855 2550- 7898
Bri dge

* N = M(C + 1)
(R +1)

+

\ /
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Appendi x F. Popul ation estimate for combined sections of the upper Portneuf

Ri ver, spring 1987.

N

M C R N 95%C. | .
W I d Rai nbow 624 782 33 14, 370 10, 858- 21,277
Hat chery Rai nbow 63 57 8 406 257 - 969
Cut t hr oat 184 242 18 2,353 1,653 - 4,083
Al'l Species 871 926 59 13, 501 10, 849- 17, 866

* ¢ N =M(C + 1)
(R+1)

*t. 954 c.I1.= N /R -R)

/ ———————
v e

\
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